Partial Traiislation of Jl>-i^04--154829 ^ 

(Claims) 

1. A curable composition comprising 

100 parts by weight of a polymer having both a 
urethane linkage and a hydrolyzable silicon group, produced 
by a reaction of 

(1) a polyether having a molecular chain end 
that is blocked with a hydroxyl group, 

(2) a compound having two isocyanato groups in 

the molecule and 

(3) an organosilicon compound having at least 
one selected from the group consisting of a Isocyanato 
group and a group reactive with an isocyanato group, said 
isocyanato group or said group reactive with an isocyanato 
group being mot directly bound to a silicon atom/ and 

said o r gano s i 1 icon compound also having a 
hydrolyzab^le group that is directly bound to the silicon 
atom, 

(B) at least 2 .5 and less than 100 parts by weight 
of a total amount of 

(1) a compound having at least two epoxy groups 

in the molecule and 

(2) an epoxy curing agent, and 

(C) 0.01 to 30 parts by weight of a catalyst to 
promote hydrolysis of the hydrolyzable group bound to the 
silicon atom . 

(Page 5, upper left column, lines 2 to 20) 

The catalyst (C) to promote hydrolysis of the 
hydrolyzable silyl group is a component for rapidly 
hydro ly zing the hydrolysable silicon group which is present 
at the molecular chain end of the polymer of (A) to form a 
t hr e e- dimens iona 1 network structure . Examples of the 
catalyst (C) include tin carboxylates such as tin octylate; 



2 



organic tin carboxylates such as dibutyltin dilaiarate/ 
dibutyltin dimaleate/ and dibTityltin phthalate; organic tin 
oxides and reaction products thereof with esters; organic 
titanates such as tetrabutyl titanate; amines; amine salts; 
5 quaternary ammonium salts; and guanidine compounds • The 

component (C) is preferably used in an amount of 0 . 01 to 30 
parts by weight per 100 parts by weight of the polymer ilk) • 
If the amount of the component (C) is less tJtmn 0.01 parts 
by weight, it ±3 not preferable because the curing rate of 
10 the polynter becomes too slow to <aelay providing a cured 

substance with sufficient strength- On the contrary, if 
the amount of the cdmponent (C^ is more than 30 parts by 
weight/ it Is not preferable since seepage or preGipitatlon 
occurs after curing. 

IS 

. (Examples) 

Hereafter, the present invention will be described by 
Examples . As used herein, ^'part (sf and ^%'' mean ^partis ) 
by weight'' and ^% Iby vfeighf , respectively. 

20 

Synthesis Example 1 

To 2 moles of polyether having a molecular chain end 
that is blocked with a hydroxyl group, which has a mean 
polymerization degree of 50, an average molecular weight of 

25 3000, viscosity of 500 cSt at 25 °C and a hydroxyl value of 
37 mgKQH/g, 3 moles of hexamethylene dllsocyanate, 
dibutyltin dllaurate in an amount of 0.1% of the total 
amount of the polyether and the hexamethylene dllsocyanate, 
and glacial acetic acid were added, and the resulting 

30 mixture was stirred with heating at ^0°C for S hours under 

CHa 

I 

a nitrogen atmosphere . Then, 2 . 2 moles or 

was added and the resulting mixture was further stirred for 
2 hours under the same conditions to give a polymer 
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(hereafter, referred to as having a ur ethane linkage 

and a molecular chain end that is blocked with a 
hydrolysable silicon group, as a clear, colorless viscous 
liquid. The polymer had a typical structural formula 
represented by the following formula: 



una " -"a. ^ 

I r « B « 1 

(CH 3 0) . S KGH x^j- Nil |- C - Nil (CH ,>^- NH - C - 0 -(CHCII ,0>-5-rJ-^ 



0 0 CH^ 

The polymer had viscosity of 74000 cSt at 2S^C and a laumbar 
average molecular weight of 7600 measured by GgC. 

10 Synthesis Example 2 

To 3 moles of poiyether Imvlng a molecular chain end 
blocked with a hydroxyl group, which has a mean 
polymerization degree of 32, an average molecular weight of 
2000, viscosity of 320 cSt at 25^ C and a hydroxyl value of 

15 57 mgKOH/g, 4 moles of a mixture of 2, 4-trilene 

di i s ocy ana t e and 2, 6-trilene diisocyanate, dibutyltin 
dilaurate in an amount of 0 . 1% of the total amount of the 
poiyether and the mixture of diisocyanate, and glacial 
acetic acid were added, and the resulting mixture was 

20 stirred with heating at 60 °C for 5 hours under a nitrogen 

C z H s C B 9 

atmosphere • Then, 2.2 moles of ),Si(ocMa>. added 

and the resulting mixture was further stirred for 3 feours 
under the same conditions to give a polymer (hereaf tex, 
preferred to as '"P-2") having a ure thane linkage and a 
25 molecular chain end that is blocked with a hydr^o 1 ys a;bl e 

silicon group, as a clear, colorless viscous liquid. The 
poller had a typical structural formula reparesented by the 
following formula : 
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Tiie polyicier had viscosity of 630:00 cSt at ^S^'C and a maidtoer 
average molecmlar weight oi£ 7200 itteasiired by GPC . 

S Syntliesis ExasipXe 3 

To 3 moles of tbe saiae polyetiier as in Synthesis 
Exas^le 2/ 4 moles of 4, 4' ^diphenylmettiane diisocyanate/ 
diboityltin dilaiarate in an amoiint of 0.1% of tfae total 
amoiant of the polyether and the 4 , 4 ' -diphenylme thane 
10 diisoeyariate/ and glacial acetic acid were added, and the 
resulting mixture was stirred with heating at 60°C for 5 
hoiirs under a nitrogen atmosphere* Then/ 2.2 moles of 

CH, 

I 

lis cent) , Si wen ,) , ^ ^ 

was added and the resulting mixture was 

further stirred for 2 hours under the same conditions to 
15 give a polymer (hereafter, referred to as having a 

urethane linkage and a molecular chain end that is blocked 
with a hydrolysable silicon group, as a clear, colorless 
viscous liquid. The polymer had a typical structural 
formula represented by the following foa^mula: 



0 



CH, 0 0 

II 



I 

- (CHrHSi (OCHs) » 



The polymer had viscosity of 58000 cSt at 25'^C and a number 
average molecular weight of 6900 measured by GPC . 
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Synthesis Example 4 

To 2 moles of the same polyether as in Synthesis 
Example 1, 1 mole of hexamethylene diisocyanate, dibutyltin 
5 dilaurate in an amount of 0.1% of the total amount of the 
polyether and the hex ame t hy 1 ene di i s o cy ana t e , and glacial 
acetic acid were added/ and the resulting mixture was 
stirred with heating at 60^C Cor 3 hours under a nitrogen 

atmosphere . Then, 2 moles of ocK-<cHtH-5i <60rHs)x added and 

10 the resulting mixture was further stirred for 3 hours under 
the same conditions to give a polymer (hereafter, referred 
to as having a urethane liniJcage and a molecular 

chain end feloclced with a hydro lys able silicon group, as a 
clear, colorless viscous liquid. The polymer had a typical 

15 structural formula represented by the following formula: 

CH> 0 CH» 0 

I It I » 

CG,H »0) ,Si-(CW,HNH-C-0<CHC8 »0^^ 

0 CHa 0 Dia 

il I II I 

— C - 0-(CHCR » 0>-r»C-N}!4CHr>-3 S 5 (OC,H s) » 

The polymer had viscosity of 65000 cSt at 25°C and a number 
average molecular weight of 7200 measured by GPC . 

20 Reference Example 1 

3Po 1 yoxypropy 1 ene having a group : 

I 

(CH30>,si -"CR.cH.CH.-o — ^ molecular chain end, with an 

average molecular weight of 8000, is hereafter referred to 
as . 
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Examples 1 to 4 and Comparative Examples 1 to 3 

To 100 parts of each of polyitiers P~l to P-5 prepared 
in Synthesis Examples 1 to 4 and Reference Example 1, an 



epoxy compound, an epoxy curing agent and a hydrolysis 
catalyst, which are shown in Table 1, were added, and each 
resulting mixture was mixed with a spatula to prepare 
samples 1 to 7 . A sample was mixed again for 10 minutes 
5 with a spatula just after the first mixing. Another sample 
was mixed again at the time of any of 10, 30 or €0 minutes 
later from the first mixing. Then, each smnple was spread 
out over a Teflon plate so that the thickness of the sample 
became about 2 mm and left to stand at 29^G with a relative 

1)0 humidity of 50%. A period from the time when the sample 

had been spread o^it over the Teflon plate to the time when 
the spread smi^ple became dust- free (auch a period is 
referred to as ^taclc-free tiitie^) was measured* Then, the 
sample was cured over the Tef lon plate Cor 7 days under the 

15 same conditions, peeled off the Teflon plate, and punched 
out in a JIS No . 2 dumbbell shape . The properties of the 
dumbbell-shaped satnple were tested. These results are also 
shown in Table 1. 

Comparative Example 1 is a comparative example in 

20 which polyoxypropylene having a hydro 1 y s ab 1 e silicon group 
at a molecular chain end was used in place of the polymer 
(A) for the present invention. Comparative Example 2 is a 
comparative example in which the total amount of the epoxy 
resin and the epoxy curing agent exceeded that of the 

25 polymer (A) for the present invention* Comparative Example 
3 is a comparative example in whioh the total amount of the 
epoxy resin and dhe epoxy curing agent exceeded that of the 
same polyoxypropylene having a hydrolysable silicon group 
at a molecular chain end as in Oomparative Example 1* 
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1 Sample no. 


Polymer no. 


Bisphenoi A diglycidyl ether 
(Epoxy equivalent; 200) 


Hydrogenated bisphenoi A 
diglycidyl ether 
(Edoxv eaulvalent: 240) 
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(Edoxv eauivalent ; 180) 
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<Allphatic poiyamine produced by 
ADEKA Com.> 
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